Results of investigation of probable atmospheric effects appearing in Mariner '69 TV pictures that have undergone noise removal and preliminary alecalibration are described. Two distinct types of haze are distinguished: north polar haze, seen prominently against the face of the planet in blue photographs, and thin haze, usually identified by its appearance on the limb and not strongly colored. Thin haze is surprisingly widespread, particularly in the southern hemisphere. Discrete bright features, which may be evidence for condensation on the ground or in the atmosphere, are described. These occur where bright features have often been seen from earth, in a region where very large multiple-ringed structures seem to dominate the surface morphology. The speculation that these may be evidence for local water-vapor exchange between ground and atmosphere is raised, and some constraints on local subsurface water-vapor sources in the Mars tropics are described. Finally, some implications of the Mariner '69 results for atmospheric exploration by Mariner '7i are briefly discussed. 
limited to this belt. Although the observed thin haze does not obscure the surface, it is dense enough in some cases to cause limb brightening and may have a subtle influence on the contrast of surface features. The nature of the particles responsible for thin haze is not known, but, in one instance at least, it appears that it is not due to particles of frozen carbon dioxide.
of Mars by Mariner '71 are discussed in the last section. Figure 1 and Table 1 indicate the Mars coordinate locations (west longitude system), type of phenomenon, pictures in which best seen, method of identification, and height above the surface, for inferred atmospheric phenomena.
DISTRIBUTION OF ATMOSPHERIC

PHENOMENA
The regions delineated comprise a conservative estimate of the extent of the atmospheric phenomena. Thin hazes are identified by limb effects only if a distinct detached layer can be seen, or if geometrically corrected pictures reveal a limb projection either contiguous with a detached layer or contiguous with a region appearing on the face of the planet that shows marked brightening as it rotates toward the limb. The extreme western limit of the identified thin hazes seen in
In the next section, we discuss the planet-wide the southern hemisphere in Mariner 6 and 7 fardistribution of all features in the Mariner '69 encounter frames is determined by the passage pictures that we believe to be in the atmosphere or directely related to atmospheric processes. showing limb projection inferred to be thin haze (bottom). For an optically thin layer above a surface of sufficiently low reflectivity that atmospheric scattering of light reflected from the surface can pictures and the large extent of the haze along the be neglected (a satisfactory approximation for limb in some pictures show that the haze is not Mars), the reflectance R due to the scattering of limited horizontal extent.
There is close correspondence, both in appearance and in location of haze L seen in M7 frames, and haze M seen in M6 frames. The thinner haze K seen clearly in M6 frames is not evident in M7 frames, but this could be due to differences in the two cameras rather than to real changes on Mars.
The M6 B camera was more sensitive at the lowillumination levels of these detached layers.
Analysis of haze layers in Mariner 7 nearlayer [ Young, 1969] is'
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Here B is the irradiance of the layer, F0 is the solar flux, re is the normal incidence optical depth for extinction due to the layer, M is the air-mass factor, the number of equivalent normal incidence traverses of the layer along the line of sight, and P'(a) is the product of the single encounter limb frames. The most striking ex-scattering albedo and the phase function, deamples of thin haze appearing on the limb were pending on phase angle ,. Rayleigh scattering particles, P' is
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Since it is of interest to compare the scattering above the limb with Rayleigh scattering, we shall consider the ratio P'/P•', and in the following analysis we assume that P' is independent of height. In the M7 limb frames, the haze is seen in backscattering (c• •___ 44ø). Direct inversion of (1) Alternatively, we may use the fact that A frames 7N1, 7N3, and 7N5 show no obvious haze layer on the east (right) side of the frames. If we assume that profiles in this portion of the frame are due to the true limb plus any uncorrected instrumental effects, we can obtain the profile of the scattering layer by subtracting these 'background' profiles. This procedure involves subjective shifting of the profiles to obtain best fits of the hazy and 'clean' profiles near the beginning of the sharp brightness decrease. Thus, the results are perhaps not very reliable. Figure 7 shows the results of such a background subtraction. In fitting 7N1, allowance was made for the fact that the west side of 7N1 appears to be about 0.015 reflectance units brighter than the east side over the face of the planet. Figure 7 shows that the maximum of the haze layer may be reasonably interpreted to lie between 12 and 22 km above the surface. This interpretation also requires that there be additional scattering from well below the apparent peak of the layer.
A third approach is to assume that the brightness decrease between 7N2 pixels 160 and 220 On the other hand, if the haze is not optically thick along the line of sight but produces Rayleigh scattering, it would appear blue. Figure 6 shows no indication of blue color. Our previous assertion [Leighton et al., 1969] that this haze appears to have an approximate X -2 wavelength dependence was based on a rough preliminary decalibration of the data and is incorrect.
Other evidence for haze. Figure 2 shows a region near the southwest limb between longitudes 30øW and 50øW in which brightening over the desert adjacent to the polar cap merges into darkening over the cap. The eastern portion of this region is seen in 7Nll and 7N13 (region N in Table 1 ). The contrast between cap edge and desert is much smaller at more oblique viewing angles near the bottom of frame 7Nll than at the more nearly vertical viewing angles near the top (Figure 9 ). Although these contrast variations might be caused by haze, they could also be produced by of the values assumed, but also because it is It will be particularly important to determine, probably more realistic to assume that soil with the aid of nested resolution coverage to the adsorption rather than free saturation controls highest resolution attainable, the nature of these temperature and vapor-pressure gradients in the features, particularly whether they are on the soil. In such a case the above arguments still ground or in the atmosphere. Diurnal time hold, with the adsorption curve replacing the coverage of these features should be obtained saturation vapor-pressure curve. The derivative when they are active. The fact that most, if (de/dT), would be replaced by the corresponding not all, of these features occur in a known derivative for the appropriate adsorption curve, limited region of Mars simplifies planning for which inevitably has a smaller value for given this coverage, but the flexible operational mode Ta and e a than (de/dT)•.
planned for the B mission will be very useful, The above arguments certainly do not rule both because the bright activity is known to out a local moisture source interpretation for the vary in time, and because similar features, or W cloud features. They do perhaps make such an other types of discrete bright features, may be interpretation less plausible, and they also observed in other regions. Unfortunately, many suggest that if these features do turn out to be bright cloud features will be at an inactive local moisture-source areas, they are probably seasonal phase at the arrival time of the orbiters, also thermal sources as well. so that it is likely that the most useful information will come from the later stages of an ex-
COMMENTS ON IMPLICATIONS FOR MXl•NEI• tended mission (Dean and Smith, unpublished '71 data, 1970).
The widespread thin hazes observed in M6 and
